Domain structure, stability and interactions in streptokinase.
The structural organization of streptokinase was established through detailed study of its denaturation by differential scanning calorimetry. Streptokinase exhibited a complex endotherm whose shape was sensitive to changing pH. In all cases the endotherms were easily described by four two-state transitions indicating unambiguously the presence of four independently folded domains in the molecule. Two of them were slightly destabilized by lowering pH from 7.0 to 3.8 while the other two were stabilized in this pH range. Two proteolytic fragments of streptokinase were examined, a 37-kDa fragment beginning at Ile1 with a cleavage following Phe62, and a 17-kDa fragment beginning at Lys 147. At pH 8.5, three two-state transitions were observed in the former and two in the latter indicating this many domains in each and suggesting that the fragments are formed by a step-wise removal of individual domains from the parent molecule. Comparison of the melting of these fragments with that of streptokinase allowed the first two transitions in the parent protein to be assigned to the melting of two NH2-terminal domains and the two higher-temperature transitions to the melting of the two COOH-terminal domains. The latter two domains strongly interact with each other since the absence of the most stable extreme COOH-terminal domain in both fragments resulted in a strong destabilization of its neighbor whose melting occurred with a midpoint near room temperature. The two NH2-terminal domains seem to be more independent. One of them melts similarly in the parent protein and both fragments while the other, formed by the 1-146 region, is less stable in the 37-kDa fragment. This destabilization is most probably due to the cleavage after Phe62 which, based on the sequence similarity of streptokinase with serine proteases, may be part of a surface-oriented loop.